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(54) METHOD OF REMOVING SURFACE MOUNTED LEDS, REMOVING APPARATUS AND 
METHOD OF REPAIRING UGHT-EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent damages or 
positional deviations of adjacent surface- mounted type 
LEDs by having a spot-like optical energy selectively 
irradiated on the LED to selectively melt solder fixing 
the LED to a board, and mounting desired surface- 
mounted type LED units. 

SOLUTION: A light from a lamp 301 is condensed into a 
spot, using a reflecting mirror 303 and/or lens 302 to 
thereby reduce the optical energy beam to nearly the 
same size as the outline of a surface-mounted type 
LED. Moving means 104 and computer 106 are 
interlocked so as to be capable of automatically 
selectively irradiating light energy on a desired spot. For 
removing, desired surface-mounted type LED 107 unit 
with solder molten by a light-irradiating means 102 is 
made selectively removable. This presents damages and 
positional deviations of the adjacent surface-mounted 
type LEDs. 




992 



30T 




>^0C3 



5 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



04.02.2000 



:/ ^ [Date of re. appeal against examiner's 

j\ '* decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



ii9)Bmmff (J p) 02) i8t ^ 11= ^ ^ (A) 



#^^11-8338 



(5i)inta.» miBn f i 

HOIL 23/32 HOIL 23/32 B 

33/00 33/00 N 



«3Ea!^ mmm4 ol (± 9 h) 









000226057 














(22)ffi«B 


9 ¥(1997)6^178 




«A«nmm±(fRriq49i#ttioo 








(72)«M# 












1i^!awmr^±+i»rW491#Jftl00 


















(72)f6W« 












«gS!I^P?mm±'t'ITi8l49lS«1100 




















»1S n— 










ffiai!^is}mm±«i'»ri«i49is«iioo 















(54) Ki»©«*i5] gEiB^SffiLED©«lt)^L:;^», lRD^l.^B&E^563K»BOU'^7:&tt 



(57) 

^X)^'b^iJ^f1-^®llgSLED±iC>^iK^:; ht^tD^ 



t=5 




1 



(2) 



1^g3¥ll-K)08338 

2 



mmmmm^ l e d u m-nm-^h-o r , 
y^um 10 

[ff*JM4] Sfel:iC^ffi^^LEDi&3fi^L-r2a 

iH7)«®iisiML E D ^m.ti>mmm.(r>^j^r-m 
ss/j^'biiy m^mm^h E D±(c;^jK«y 30 
%x.t)\^^-Kii y ssiisiaL E D tm^^wm-h 

S!LED!&#BBoW-&Xgi;, ^^ir^Zt^m.t 40 
[0001] 

ncmmmmmixfzmm^h ED 

[0002] 



fe^) (CiSl ^T 1 0 0 0 m c d i:LhlC tjS^S^Si^gtC 
it^-^t^ZtX-yjltiy-^^^t-ii^LED^n'MW.^di 

[0003] L E D^ffk^mo) 1 otc, ^nm-Dtm 
mmzmt'^m^^LEDm^mm^'ofixi^^^o z. 

mMmmw^m^n^E e d mmt^z. tm 
^ibtii>o mmm^LEDit. mi±iznmmm 

[0 0 0 4] ^m^mLED<mitLXii. I14(7)$n 
^, S>!?%)0*Wb^X-&o {?iR«l24 (C) T-tt, ^ 
®lC|§OgI5&^t€.$feiH4^fli^-X4 2 5C^)^±fC 
L E D9yzf4 2 1 t)^i^^7i<y Kg}flgT-@^^tiTl\ 
6o ,|gi^^fli^-X4 2 5rtgl5X)Mb^gt5tCtt. LED 
^-/:/4 2 1 i:^*if ?:fiJfflbT«^K:^$nfc 
^Si5mM4 2 3;t)Wbtirt,^§„ DflBCrtic^J^as^^^ 
iD L E D^-/::''4 2 1 -^^S-T'S gWT'^-;i/ K^Ig4 
2 6 'IrJ^fiK^^iTfe.So 4^*5, R^ G. B(7)^LED^ 

g3g$-&S3 4:-C\ l^^{C^®||^L E D SrJ^fig^-B- 

[0 0 0 5] RGBoy^LED^v^^mmi-h^mm 
So ^mmm^LED^h'vh^hvv^:>(.^izi5mi 

^^•S., l^-f6mttmfli^-X4>i:XRGB;b^lBtprtl 
*LED^7^^/:/^ii«Lfc«ffillSMLED{±. J: 
y /Mjb*^«T*fe§ i:*{Cjg€si4**^<ff T-fe y > L E 

[0 0 0 6] J{^J5)c^nfc^±gatt, ^ffiH^L E D 

(cfcn ^Ttt. w^^mmmmuL e Do^^mitt 
mmmmiL e D^±o)rBm^^ u^h^ < 
^«?)fbtiTi^-5o zcD^o^dtmmimLEDit. mi 

IHS-rS. ^®IISSLED75Wl:{C4^ffl^-:;!.h{C 
iC<fc y -HrS U 7 D -4iffl^ac J: U -ML T#ffl 

m-t&ts, Lfztf^^x. mmwit. ikM^mmzm. 
[0 0 0 7] -15. -mucmm^LEDii. msb 
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^LED'^^y:fli. tectums 

[0 0 0 8] !|#{C. y)liiv-'LElf^^tLXm 

t&m^. RG B*m-5Jtg^L E D^^y 

4* i:;!) Wins. fOT^ti-g, LED^y:^ 

ML E D $rBP^(C® i: {CJ: oT<l?rStS:i 

[0009] 

^ < 4'o T < «E^^L E D(D-fmwmtm 

■So 

[0 010] ^®IISMLED(Z)'J^Tf7@fCBOTtt 
*^«U:fe*®II^L E DoM^it. ^ady'^ 5 1 

1 ^miizmLjMi(7)i)^mmx'&ho ^oitzi^^a)^ 

fflrf-r^5 1 l$:ffll\Tt>llI5 (B) (Dta<. #BB5 

1 3^ii<7)^l>^®||gS!LED5 1 2(D^-7.^m^J: 

i£izmsiLim^it^'^mtt}mi^xm\'\ ^^c, «® 
iifc4^BB:Jx0g^{c<fc ijmtmmmmiL e d & 

[0011] 4^fflrfxa^{Cct: U^ffi^^L E D 
U ^t^Si: L X. ^t^^mm^L E Dlcl^Ji. 5 

2 1 ?:B^gm^H^^5 2 3 ^Wm^Zth^^ 

US (C) 0$D<. |^Ufc^®||^LED5 2 2(7) 

{C cfcSma-trjlfi < CO^ffi^l^L E D 5 2 2 *;P^s:$?R« 



ho 

[0 0 12] Lfc;i^-DT. ^MiSfeiiC^SJglCif 
a^n/^^ffillSi!LED=&, Bi|g|-rS^®^^LE 

D ic^^s-rti* Emm^^?L^ 4 < 

-So 

[00 1 3] 

[^^&)ig^-rsfc«?)a)^g] *%B^tt, a«±{cg® 

E D r 2 ahsesb ^n-f ti^fflfCc); 

^)mi3m\zmti>h(Dx-^h. mz. :^mm.. 
ti^hnmm^h E D ^® y ^ftfe«?)jc^®ii^L e 

itp^%)i^-\.zi: y^snsML E D tm^m-^th 
m^mm\zmmht^\zmm.(r>^m^^i. e d 
y ^-nssn^L E Y)(Dm^Li5mxh 

s, 

[0 014] *^gg(7)IS^2 iCBB«0«®IISML E 
D y 9\-tM y ^ L^Sfi. S^tC^ffiH^ L E 
D ^jfigb T 2 J-XhSEBL ^ tiiPti^ffltCc); y n 

fzm^m.ti^hmm\zmm.(rymm^i. e d $:^y 

mm^hEY)tm.tm'^th^mmmpi 

^-^xm.^ ixfz^mmjm/%mtmM^Wi(7y>ti: 
< t^-i3mmomm^^L e Diz^m^-^^^m 
mt. mMmizj^mm^titzm^^tmm 
oMmmmuL e Dmmmmizmicti>mnb^ 

[0 015] :^mm^3K.sm<m^)^L^ 
tt. m^L^m. ^m^mLEDm3\T?>^ 

m3m^x&ho 

[0 0 16] *iiggwff^4tciaffec7)%^M(Z)y^ 

T-m^t. mUzizmm^L E D ^rJegL -C 2 tLh 
0m^m}LED^^irhh(DX$>ho #tc. S;^ 

^^li^ty^-r^Eii^L e D±izyt.rsy h^^w^jc^ 

ML E D i:g^^@^S^ffl tPHzmm 

oymmmhEDmi^^mmizmmiMt. m 

mazm^jn-LtzmmmiLE Dmm^mz^m^m 
i^thjimt.m y l ^^siism l e Dmmmuz 
"^m^mmmmh e d mmt^xmt. h 

^(Dtlt:3L:^)l^-m^LX^mO)mm^L E D 
[0 0 17] 

mm :mm.t. us (a) (7)$o< u/<7f7S;5<.i^>ii 
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^dt^m^mL E D 5 0 2±;f)^«bX/-K'y hmz^<f}iirz 

wmm^m>»^mibmm^^L e Dmm 

[0 018] mmiz. m^)nitzmmm^LEDmm 
mLiz^mmommmm^h e d ^m^m^zthx- 

[00 1 9] 

fsnzmbxim^ixtc^m^mLEDt)^(bmm}iz 
^mm^LEDmm<m^cis\^x. ^(o^m 

\zmWi-yhzt^%\^tiLimm^m\zm^rzo 
[0 0 2 0] EP^. ^mm. HIS (A) m(Dm<. £ 
^UTiBS^tifc^s^siiiL E Du-^mmoMm^m. 20 

ML E D §:g|J^}C[^-r^lgV ^{igP^{c4^EB{^i-j-r 

m.^^'orz^:^)i^-\z^mm^mmt^, cnic 
J: y < vmomm^^-L e d^o^x^k-/ h 

L E D U ^7^{c:^i&-r -S^V 

[002 1] m^mthx. m2(m<^m^^h 

ED2oi^^^ymzwhxw^2oi\zmm.^ 30 

■ttfco Sffi^^L E D 2 0 7 ti. 

fes. catcj: »j efe^7imRrt64^®^ss!L e d 

2 0 7^l^;oT^^-5. 

[0 0 2 2] 3(7)^3t^g75^'bgI5:0^(C|gffi||^L E 

myzfti-'bomt. mmx}mtuyx\zi:^)7.s 
V vmzmhixxK^h, mntz^n^0)7.y^v m 
li. ^mmmiLEDmi$immmt^-^x}^i>. - 
15. mm^miLEDmM-^titzmi^xYyi.'r-iP 
±izm^ii,^iz^m^-^i,o m^-^titzmii-i.. 
tirzmiimm<7)mmKmx^^j^om.^-^x& 
s, w^^nrzmm.^m^-^^tPiiz^m^iz 

(^tC, Za)miii^tltz^m^>^<D7'—$il,Z^'5<.\ 50 



±fc@^$ti7^^ffiii^L e D(7)i|^Ba 2 0 9 mm.^ 
m^titzjX)vmT^it^ (^mt. mmtz 

[002 3] mz. ^i:^iitzhEDi§mm.o)mL±. 

E D liifc^M^^ifc J X)i(D^Kmm^ 

LED mxj^. mmmmi l e DmmMnzi^iSi 

^XTi^vmm^mwMt^o ztiiz^i}^my<- 
xvmmb. ^u^mmmmiLEDtmitmM; 

^iissiMmmtztizj:. ^j^mm v^Tti> 

zttt'^x^^. tfz. mmLx-^^(mmmmihED 
mi:btzW:. MLx^b I ^sBn^L E D mm 

[0024] (SffiHS^LEDl 0 7^ 2 0 7) ^ffi 

^SMLEDIOT. 2 0 7 tli. fllig^tl-SX^l 

0 1 izmMJim»i>'m^di<mLi o litca^tg 
^£m.^^:^-mztx$>^. M^imizit. m^iz^- 
tmm^<7)%0fmifibti^, mA (a) amm^^ 

MLEDtt. LED^^y:/4 0 1^0^(7)=&S®^SM 
LEDtLXm^btzhCDX^ho M.m\tLX. V^y 

7 ^ ymi 4 0 5 ±{c p Nm^ii^^^^tn u -i^ 

it^mmiiiA 0 4 $ri|«$-frfcL E D^yX^mf 

^i*<7)^*i^*i{cms4 0 3tm^^tix\,^^o mm 
mtc<fc ^J^u4^^c^;9^^4 0 2 mm-^xh 

€»o LED^^y:/0l|@4O3i:3£« (^^ED 

ffl#tt, mm.&mm'pmmmmzii^m.irhz 

tiJ^X&S. ^tL{CckyS«)T/jN^V>S®||^LED 

[0 0 2 5] 134 (B) <mmm^LEDit. ^4 

1 5 {c@ai$-a-fc^gpmS4 i 3±JcLED^':y:;'4 1 

1 =&gBa$-a:fetj(7)-e&6, LED5^^y:;/'4 1 1 

4 1 5±(7)^fgpmM4 1 3 m'pmoymi'p 

m^HZii V^mizm^iiX\^^. L E D5^>y:;^± 

ui. LED^vzf^dtummtmimmmA 1 sti^ 
^(r)i^^^^tLxik-'t^zi:.m^uwmm\<^ 
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[0 0 2 6] 1114 (C) (7)^®^^LEDtt. mjffi{C 

4 2 5 tC{±. L E D^VZ^A 2 1 (cm;tl75^T*^'5>c): 
rir^S. LED^^)/:/4 2 l(7)#mMi:^gPS®4 2 3 

tit. mwik'y^'r-'m'mi.^-T.hnmLxnM. 

•B-^ri:tCj;y7;i/:^5-^3fe;5^m'^ffi^^LE 

!m-^m^t^ztK^ y 1 ^(^l e D^vzr^-m ^ 

e^^t/^m^tg^'^BII^LEDtt. 

^^4 2 e^izmmu^t^^-^^ztiz^m^ic 
j^^^-&i>zti)'^X'^^o mMmthxii. ^vuy 20 

=.^hiz-%vvmimmm\zmi^in,ho 

ii^m\zm-fhiih. 

[0 0 2 7] Sffi^SSLEDtt. ^^JifT-mMO-''? 

^-ym^-^^tz:foyvm±\z^m\z^^)mm 
\zw^^^htmzm-^^h.ho mm.(D-y)ifsv-9 
^7.-:rv^\zmmti>^\t. z:(7)j:e)j&*®ii^L 

So m^. :mm\t. ^m^^i^EDmam^-mz 30 
Mmi mmiXTmmLxm^titcmMmizni,^ 

[0 0 2 8] ^BH^L E DlCffllr M?)n-S) L E D^^y 
ZftLXit. 't(Dm,&'P^^KJ::m^(Dm^mi 
thZ.t.ii^X^^. l.ED^VZf\zm^^ht\.i>mM(D 
^mmtLX\t. GaP. GaAs, GaAsP. 
AlGalnP. I nN, GaN^ AIN. InGa 
N. A 1 G aN. I n G a A 1 N4^ifffl>t?(7)t)0;iW 40 
•ins. ttz. ^^m^hUlS^. PIN^^ 

[0 0 2 9] 10 3) 1 0 3 (i. ^ 



1 0 4 i:-(*:i:4-o-C0S^^{i^ ^ffiH^LED^ 

^«feL7t^i 0 1 mtammizmi-^-ithtti^x^ 

So 

[0 0 3 0] bfeMlt^g 10 2) ^BSJt^l^l 0 2 i: 

tt, sffi^SL E D 1 0 7 ^m^th^m^mmth 

3tex*;b=\?-?&Bg|tprm*»a)-C-feSo # 

m^^mm^m^jii^tx^w^m^^/\tiYy9yzr. 
my:f. mm\L-^'pfs-T^syT-^=yy-:fm^> 

tz^Otim-f^Z.tii'^Xt^c 30cl;e)4'7>:/3 0 1 
t(^^ay%^mmz 0 3mf/:^ituyX3 O 2$:M^^ 

mLED(Dmtmwztx^^ji^-m^zt 
tf^x^h. ^mi\z[t. m3(ota<wm^zmm3Q'i 

^mifht^^'yyzfz 0 1 BU®{C.{iab>X3 0 2*^ 
M#:3 0 4(C<feoT^^tLfct><7)*Wo*lS. Ufc 

[0 0 3 1] mm^m o 2(7)ai;btt, ^^-ss^ 
E(7)i^4 E\z^-o xm-mzm\:> xm^o^ ^mur 

^ZiLii'^Xt^o ^\Z. ^M^m 0 2ts^<o<7)itT.% 
)l^-^t. ^ffiH^L E D 1 0 7±;()MbMlf^tlSo 

^ffi^^L E D 1 0 7 tt. mmmmtrnm^^ 
\zmmmmmmmA i 4 2 ^t^Emm^ 

[0 0 3 2] ^Bg|j^|5(7)ai;tii:bT. 4^ffljtii!§Jga 

i:U-c2 3 ot;a±2 7 o'caTii-rsc:<i:;;)^-e^So 

^^zt\z^ -DXikMimmmmth z t ti^x^ So 
mm^^ io2x\ itx.:^)i^- ^mtth ztizi: 
u mm>^iismizpimimtx^i^iri> zti)^x 
sso ^mm^L E D 1 0 7 ^^^i-sstfigii^ffl^ 

[0 0 3 3] 1 0 4) 1 0 4 tJi. 

^ffisiSML E D 1 0 7 ^^jmLxm-^iitzmi 1 0 

1 m 1 0 2 (7)'>4' < i: 

■a-sc:i:X)<-c-^s%><7)-C'fes. m^m 0 4tt, xy 

■etSo f^i?f#^5l 0 4i:=i>ll'i-3f-l 0 6i:?:M 

tmm^zmi-^'^^ziLti^x^h. 

[0 0 3 4] (ljy^L¥m3 0 5. 3 1 5, 3 2 5) 

^y^i-L«> mM^mo2\z^mm^^tz^m^ 
^tmm.(7>^mm^L e d i o 7#^4:^stRe^ici^ 
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[0 0 3 5] MmmizmmtitzmmmiL EDm 
0 ms (B) oymmm^f-w^y'^fsi 

^\ 4'fc\ 113 (B) Rmz (C) ^Cfc^^T^^J^^■U 

mkm^^umms (a) i:i^^a):^fig,i:-rsc:ii 

[0 0 3 6] AI*fi^45iy^L^®§:ll3{CS^-r. US 

(A) it. mMmtm^im^^^-mmm^ 
0 1 is^i>>om^mm s o sRzf&vyxs o 2 (cj: y 

®II^LED3 0 6§^y^-r:ii:;t)<T-^S» ^X;!/ 
3 0 5(i^ 5fea:;^;i/^-tCJ:^#j&X)<iJ^4lr\t;tSi:bT 

[0 0 3 7] mv^b^ii. ^yHyzmxfziyi£=L 

mwM^n^tmmmizmMjX)i3 0 5 ^^^im 
mt^, m3nz^^mmm^LED3 0 e^m®;!)^ 
i^mj^^tih. m^)^^nrcmmm^LED3o-6 
m^bmtz^^mm^L e d 3 0 e ^las^-s^s. 

fi^ trnzmtzf^mmmmiL e d ^ y x;Kcia^$-& 
rztt^m^-&xm.^-&&ztf>^x&^, ay. 
m(DM;m}^mnz^<' ^xm^ts^^ztuD^f-izm^^ 

[0 0 3 8] 

6^T'^-;U hm^&Jf^BK^-ttri ^-6-o 3(73 o 4^®|| 
^LED^l^ilUri 6X32{i(Z)K^>hThU 

miTnmx$>'orzo mLnz^v~L.^m^x^v-y 
mmbtzm. ^vx^':7yi>-iz^i)in^n^mn^ 
mLEDmmbtzo "tm. m<jya-m.izmb 
x^mmini^mMmm^^itrz, :^m<m^ 

[0 0 3 9] ^moyv^ymmtbxmKDpa 



<. ^^M^mzi 5 owcDnufyyyzf^m^tzo 
AD fyyyzfcDmizmwim^^ t^izmmiz 

\^yXt:WM^-^X$)^o ttz. uyX^Mizit. JX 

)umi>-f>onxm J xjumitm^^^y^t^^ti 
ro§. ^:r^y:f(r)m}t;\D^yyy':to)m%itit 

ziyk:=L-^mbxm^-iix$>ho ttz. mmm 
izmmmmtj\u^y^y^t(Dmm3 cmt 

mm(DX7^V hStClJi^tlTl^^o 

[0 0 4 0] %^g'&|gi&$-eRGBc7)LED5^«:/:/ 

^^m-^T^-B-i*. ^LED^v^omit^CCDtl^ 
iiL ^4^ ^ L E D^^:y L.E D 

mt^o m.^titzmm^L e DommLxmw.^ 

J\D¥y^yzf^5m\ ^®II^LED±;&^ib 
^^LED^ia#$-&7t. i!5«Ufc^®^^LED 

y xjit^izm^'itm^tf^'^mm^ ^fc, 

^=&-B^{Ci^il:^-a-,$Jt:Tb 4V ^«®*gML EDS: 

mizm^titzmb i ^^®ll^L e d y x^wc©^ 

[0 0 4 1] n^tfn.-iS'tctati^-ar-cfesfBiiT"-^ 

{c4^ffl/<-:^ h mi^t^tMzmu ^^mmm^L e 
D^msM^-^tzo mm^. M^^&m±^-&mi 
M^m^±^-^-&^x^7,^y hmmm^mh e do) 
nmtmmbm2mm(7)&Miz^^-&tzo nxf^m 

mmLED±ti'ib;^D¥y^yXmM^ ■iim±iz^ 

mmbtz, 

[0 0 4 2] z^bxm-^ixrzmtft^^.^i^^tz 

t Z 5±T^^priig4^^Si: 4o-Cl ^^ztti^m^ 

^titzo i^tzs m)m'titzmmmiit±xmib^di 
m^^tirzm^mm^tztz^. \,^-rtwymmm 

h^di^'-otzo 

[0043] (iimi 1 ) ^WM(D±mm^<m!b y 
izmmBx$> y m^f^^m^^^yzftmb^ti^ t^iz 
mj X)im 2 mmxim^ixfzfm.mmmmi 

•thZtifXtf^ii-^-otz, tfz. ^y|5^<^®^^L 



11 

E Diikm^m^^mm^iu mmay^mm^L e d± 

[0044] 

mmiLEDm^thzt^'^mtf^^. ttz. m lo 

[0 0 4 5] i|${C, *^0^C7)»5^^3|B«(^SlCcfc 
J;yS!l$J;<SS^6^(C^4'^®II^LED§rS 

[0 0 4 6] i^tC. *^BJ(7)it^4lB«(^:^fei:1-|) 

t^^<mmMmmmiLED^mmt^zt 

t^mtfj:^. 20 

[HI] mut. :^^m(m^)^Lm.^^^bfzimm 
[123] matt, *^BjicffliMin65iti^L¥i5wti 

sWffiH-e&y, US (A) ttX^«&^'>t^ gI3 

(B) it. wmm^w^y'^. as (o i*^ ^ai^ 

[114] 04 (i> ^®^gSLED(7)^^6^®ll-e$. 30 

So 

[115] 125 (i. ^mmo)mi^^-tfz^(DW:^m 
m^mm 

101. 201 • • -^SUgSlLED^lBg^nSS 

[122] 
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102- 


• -mMm 


103- 


• -m^m 


104- 


■ -m^^ 


105- 


' ■m^^y:f^zm^nrzm 


1 0 6 • 






10 7, 


2 0 7> 30 7 • • -^ffi^^LED 
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